The competition effects among the processes of atomic ionization, optical pumped stimulated radiation(OPSR),four-wave frequency mixing (FWFM) and molecular stimulated diffuse band radiation at the atomic two-photon resonance of 3S --_ 4D in Na2 -Na mixture were observed.
Introduction
The generating and utilizing of molecular diffuse-band radiation is an important subject for study- (1) The two-photon resonance three-photon ionization through the atoms in the 4D state absorbing one more photon.
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To understand the competition among the reaction processes above under different temperature, the four kinds of signal were measured respectively. The change of excitation spectrum measured with temperature for producing the diffuse-band stimulated radiation of molecular sodium are shown in Fig.2 Fig.4 .
There was a intense absorption at the two-photon resonance excitation of atom but the diffuseband radiation was still small. This could also indicated that the population in 4D state was suppresed by other reaction processes.
We should notice that with rising of temperature, the density of molecular sodium increased too. So the diffuse-band radiation by two-photon exciting Na2 in wider rage of pumping wavelength could be produced. 
